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Lewis gun mounted on an "arc" support for use against aircraft. Officer and man of British M. G. Corps carrying a German machine gun 
into position for use against original owners Note the grain stacks used as camouflage 

The War of Specialists-The Machine Gunner 
How the Machine Gun Has Influenced Modern Military Tactics 

By Captain Louis Keene, C.E.F. 

To go back to the origin of machine guns it is necessary 
to go back through the centuries to the old Chinese 

gun, taken prize by the French in 1860, which now is 
reposing in the French Military Museum. This gun 
consisted of foUr iron barrels fired simultaneously, and 
it is believed to have been made earlier than 1300. 

Since 1830,' a breech loading battery, or, as it was then 
termed, "Organ Gun," has. been in the Rotunda Museum 
at Woolwich. This gun consisted of rifle barren; in three 
parallel rows to the number of 31, which were loaded 
simultaneously by means of a set of chambers all fired 
at the same instant by a single cap. At the siege of 
Charlton, in '1863, one of these batteries was in use and 
did a considerable amount of damage. 

The " Mitrailleuse," twenty-five to twenty-seven 
barrels hand operated, was kept as a great secret by the 
French until the Franco-Prussian war of 1870-71, but 
unfortunately it was used at long range as a piece of 
artillery by artillery gunners. 

Then came two guns, both hand operated, the Gardner 
and Nordenfeldt; but it was not until 1883 that the first 
automatic gun was invented. This was made by Hiram 
Maxim. So good have the results been that the guns 
operated on this same Maxim principle are practically 
the same as the gun originally adopted by the British in 
1889, and are at the present time almost universally used 
in this war by all other warring nations. 

The Manchurian campaign showed the value of 
machine guns; both armies made frantic efforts to obtain 
machine guns before the war had been waging very long. 
Again, the Balkan wars showed the benefit of machine 
guns, the Turks making, on occasion, good use of them; 
but the Germans alone profited to any great extent b y  

Photos. Copyrighted, International Film Service 

Lewis gun mounted on a heavy "Mark IV" tripod, 
reversed to give it an all-around traverse, 

firing at an aeroplane 

this experience.. They bought enormous numbers of 
guns and trained their men in peace time to a very great 
state of efficiency, the result being that they placed so 
much faith in these weapons that they had a correspond
ing fear of mac;hine guns handled by their opponents and 
made every effort to locate them and knock them out. 

A machine gun can do the same work as 100 men armed 
wi th rifles. . That is, it can bring the same amount of 
fire to bear as 100 riflemen and will take up considerably 
less room. Consequently, it is possible to bring a 
tremendous fire to bear from a very restricted space--a 

. sap head, corner of old trench, anywhere almost. Im
agine a machine which is 'capable of doing the work of 
100 men and requires a frontage of only about a yard, 
as a reserve power. To bring its equivalent, 100 men, 
across the "Tops" or through communication trenches 
takes time, causes obstruction of traffic, and is also 
conspicuous. In a crisis, or at a threatened point, 
machine guns are invaluable. The machine gun, being 
inanimate and mounted on a fixed tripod, is not affected 
by the excitement which is always present during action. 

Machine gunners are highly trained specialists picked 
on account of their qualifications and specially trained 
to their work. It is considered in the British Army a 
point of honor to keep your gun going. Consequently 
your reserve power is easier to handle, requires fewer 

.. orders, takes up much less space, and can be relied on 
to do the utmost. 

Germans from the start have been using a great num
ber of machine gurui, therefore saving a large number of 
men. A few men with a large number of machine guns 
can do the work better than a large number of men with 
rifles. In brief, it is simply the use of a "labor-and-man-

Vick
'
ers machine gun and Arst and seconil gunners wearing gas helmet-. 

This lun has two tripods: one heavy and a smaO field 
mount folded up under the gun forward 

The Lewis gun Ired from the shoulder, shOWing aciaptabllity for quick work 
without tripod. Most of the recoil is taken up by the gun. and it is, 

iD consequence, easier on the shoulder than many rifles 
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saving machine" as an enemy-killer, and 
a man-saver by enabling commanders 
to have fewer men in the front and keeping 
more men in reserve ready for an emer
gency. The Germans trained men 'in a 
special separate organization, the Macl;line 
Gun' Corps, gave them special pay, special 
uniform, and extra privileges. This unit 
was entirely separate from other branches 
of the service; consequently the informa.
tion and experience gained in the employ
ment of their arms at the very outbreak of 
war was quickly assimilated and used to 
advantage. Similar corps had been sug
gested by the British authorities, before 
the war, but this had been rejected on 
account of expense. 
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needs, more than half of which is drawn 
from British dominions. This, of course, 
will be a great factor in the post-bellum 
situation. 

British guns, individually , did magnificent 
work at the beginning; but the cooperation 
which can be carried out only when 

In the making of dyes the British chem
ists are doing as well as could have been 
hoped for. At least one dye which the 
Germans were very confident could never 
be produced by any one but themselves 
is being turned out by two entirely inde
pendent British firms. An analogous tri
umph is the making of gelatine in sheets 
by a Belfast concern, in spite of the very 
wide - spread conviction th3t German 
methods here could not be duplicated. 
This �ubstance has wide use in enameling 
and in imparting a washable surface to 
show cards. Even in the making of lenses 
-perhaps the one field in which the 

A motorcycle machine-gun battery on the road "up". The writer of this 
article was with one of these batteries at the front 

tradition of German superiority has come 
closest to being a set superstition-the British h!'ve 
succeeded both in duplicating German work and in 
evolving an improved type, of lens for the special work 
of photographing from aircraft, which, has enabled the 
members of the Royal Flying Corps to obtain pictures 
superior to any work which the enemy c,ould execute. 

machine gunners are in a special arm of the service, 
did not come until we had taken the machine gunners 
away from their battalions and put them under more 
central control. It is impossible to estimate the limits 
to which machine gunnery can go. Cooperation in 
machine gunnery now extends over the entire front 
from the North Sea to the Alps. 

Great efforts are made to prevent a machine gun 
carrying out its full powers by either side. The enemy 
and ourselves will at no time hesitate to turn a battery 
of artillery onto anything that even looks like a machine 
gun or machine-gun emplacement, and, if necessary, 
shells of large calibre will be used in the 
endeavor to knock it out; 

At Hullock, September 1915, 9.2 and 
12-inch guns were used on the troublesome 
machine-gun emplacements, and more 
recently it was necessary to' send out the 
"Tanks" before it was possible to advance. 
If a battery can knock out 100 men it is 
worth while; therefore, they endeavor to 
knock out similar value by "strafing" the 
machine gun. When it is considered that' 
one machine gun will hold up a battalion, 

(Concluded on page 147) 

A Motor Kitchen Which Follows' Our 
Army In the Field 

ONE more proof that the United States 
is destined to be the best motorized 

army in the great European war is pre
sented in the accompanying illustrations, 
which, together with our cover design, 
depict the last word in "chow wagons." 

products of the Central Empires. It �oes without saying 
that this is a detail of great importance--any Japanese 
manufacturer can testify as much. 

As a result of this exhibition, new factories will shortly 
be completed in Wolverhampton for the manufacture� 
on a large scale, of wrought enameled hollow-ware and 
of artificial silks. In another part of the Midlands a 
brush-making' machine formerly controUed altogether by 
the Germans is being manufactured, while a welcome 
stimulus has been given the glass industry, especially 
the making of flint glass. In the Sheffield district 
very important de- velopments have been made in 

Altogether, it begins to appear that Germany was 
entirely too light-hearted in her assUD;lption that her 
trade would be but temporarily alienated by the disturb
ance of the war. She has certainly lost many valuable 
customers for good, and will find this out, to her sorrow, 
whenever after the war she is in a condition to begin a 

campaign to regain them. 

The Current Supplement 

THE atom and its properties apparently 

The present motor kitchen was presented 
to the 22d Engineers by Louis Sherry of 
New York City. The body proper, 
mounted on a powerful motor truck, 

lies close to the foundations of all 
chemistry and physics, and anything that 
adds to our knowledge of the subject is of 
the utmost Importance to scientists. In 
the current issue of the SCIENTIFIC AMERI
CJ\:t:i SUPPLEMENT; No. 2173, for August 
25th, will be found a report of an important 
paper on The Complexity of the Atom" by 
one of the leading authorities on the sub
ject. Many people have wondered how it. 
is possible to operate the big guns with 
which the latest German submarines are 

said. to be armed. The arti.cle on Disap
pearing Guns for Submarines explains and 
illustrates the method of mounting such 
guns, and ,shows that the original design 
came from Russia. Every Man a Leader 
treats of the psychology. of leadership, and 
will interest everyone in these days when 
there is such a demand for men capable of 
conducting the operations of our armies , Tlwrlast word In "chow wagons" comprises a refrigerator, a storage 

for food, an .oven, and a range and their maintenance. Iron-Stemmed 
Carnations tells something of the cultivation of splendid 
specimens of this flower having stems sUfficiently strong 
to support them. Several excellent photographs ac
company the, article. Chemical Reactions 01 Iron Smelt
ing is a very readable review of the processes as carried 
on today in this very important industry. The Cathode 
Ray Tube and its Applications is a valuable addition to 
our practical scientific knowledge, and the Jfaper is 
illustrated by a number of explanatory diagrams. 
Radio-Active Luminous Paints describes substances that 
have been found of value for many purposes in the 
prosecution of the war. In view of the steadily increas

contains three main compartments: first, a refrigerator, 
nearest the front end; second, a storage space for flour, 
coffee, tea, and other non-perishable foodstuffs; and, 
third, a small oven, which is placed next to the range, 
The last-mentioned member is at the rear, and protrudes 
beyond the motor truck proper as will be noted in the 
illustrations. Handling four big kettles or pots at a 
time, the range can take care of the food for a large 
number of men, while a derrick and block-and-tackle 
arrangement over the range permits of the ready handling 
of the,huge containers. The "cook house" is provided 
with a number of hatches for gaining access to the various 
compartments, and suitable loops are pro
vided to facilitate the loading and unload� 
ing of the motor kitchen aboard steamer 
or railroad car. 

It is reported that the members of the 
22d Engineers have been well satisfied with 
the "chow" turned out by their motor 
kitchen, and it is not unlikely that the idea 
will find favor with the military authorities. 
The present model is said to cost about 
87,000, complete. 

The War and British Industries 

heavy steel industry, and it seems that electrically melted 
steel from this region will play an import&nt part in the 
future struggle for supremacy. At the present moment a 
large number of' electric furnaces are in use, chiefly in 
the production of alloy steels for constructional purposes; 
and-to an increasing extent these steels are replacing the 
crucible metal for carbon and high-speed tool steel. 

At the beginning this boom was handicapped by the 
total lack of' any 'source of tungsten supply. While 
Inilitary considerations make it impossible to state 
definitely how this deficiency was made up, we can at 
least assert that there is now an ample supply for all 

THE struggle between Britain and 
Germany for military supremacy had 

a more or less industrial beginning and has 
already led to many results in that field. 
Among these we find particularly the 
establishment of a far greater degree of 
industrial home rule than England has 
ever before enjoyed. One of the most 
important steps leading to the wresting 
from Germany of the commerCial suprem
acy which she haa so long enjoyed in many 
important trades was an exhibition of 
German and Austrian goods which was 
held recently in the larger Midlands cities, 
at which it was possible for, the English 
manufacturers to see and handle ,compre
hensive collections of samples of the many 

����!!!�� 
Motor kitehen .of the' 22d Engineers In run blast, 88 seen from 

the rear or ranle end 
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ing shortage of fuel oils the article on The 
'Oil Fields of the Apsheron Penimula, 
describing an immensely rich field, in Rus
sia, is of interest. There is a'short note 
on Clearing.._ tlte W ay.J!IT" an Advance, ac
companying a striking picture of the blow
ing up of a German stronghold. Other 
articles of value include New Colorants from 
Methylene Blue Jor Microscopic SpecimenlJ; 
New Antiseptics; An Emergency Ration 
and Aluminium. 

Health Conditions b,a Brazil 

THE International Health Board of the 
Rockefeller Foundat�9n has recently 

completed an infection survey ,in the state 
of Rio de Janeiro, Brazit Among 7,000 
persons examined for uncinaria (hookworm) 
no less than 82 per cent were found to ,be 
infected. Dr. G. K. Strode, who is engaged 
in this survey, believes that malll.ria is 
equally widespread. The board is now 
organizing an intensive campaign with a 
view to eradicating' hookworm pisease in 
one district of the state, and it is hoped 
that this demonstration will stimulate gen
eral activity on the part of tJ!.e native health 
authorities. The work of the board- is sOon 
to -be ext�nded to the states of Minas 
Geraes and Sao Paulo. 
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necessary according to the Nav.y'figures. 
The new boat will be of course entirely 
experimental, but the machinery that; goes 
in will be tested units selected after careful 
consultation with the greatest firms mak
ing them, from the makers of the air com
pressors to the builders of the engines. If 
the plan is a failure, it will be because of 
some unforseen objection, not because of 
any weakness that the makers of the ap
paratus required could foresee and prevent. 

The War of Specialists-The 
Machine Gunner 

(Concluded from page 137) 
and a few well wired in will hold up a 
division, the necessity of locating the 
enemy's guns and concealing your own 
must be apparent. 

Machine guns are best used from 
innocent looking positions with good field 
of fire, such as hay cocks, behind timber, 
growing crops, bushes, hay ricks, bundles 
of sticks, etc,; that is to say, from positions 
which are not obviously placed where you 
would expect them. They are essentially 
weapons of opportunity and surprise. 
.. Concealment is the best protection." In 
the N. W. corner to the Grand Place, 
Ypres, there is a shell hole which measures 
50 feet across the mouth of the crater and 
22 feet deep in the center, caused by the 
arrival of a 42-centimeter shell (about 
17� inches) on a hard pave road. In 
another we buried thirty horses. This 
will show the folly of trying to build up 
anything strong enough to protect a ma
chine gun from shlllling. Of course em
placements are made to withstand small 
shells, shrapnel and bullets; but every 
inch put on will make an 'emplacement 
more conspicuous and any heightening 
above the line of a trench will be shelled; 
therefore I cannot repeat too often "Con
cealment rather than protection." 

Lewis guns are distinct weapons from 
machine guns and are used by the infantry, 
and in the front line- work they go over 
with the second and later waves. They 
are inconspicuous, can be carried easily, 
and look at a distance like rifles. The 
rate of fire is quicker and more concen
trated than that of a machine gun. The 
47 cartridges contained in a drum are fired 
at the rate of 78 0 a minute while the gun is 
firing; but it is impossible to maintain that 
rate of fire, time being lost through the 
drums having to be changed. 

Lewis guns are new weapons and are as 
distinct from machine guns as a revolver 
is distinct from a rifle, their only similarity 
being that they fire the same caliber 
ammunition. 

Machine guns produce a narrow, dense 
cone of fire, therefore they should be used 
to a flank, fired obliquely, and fired to the 
front only when a favorable target appears. 
A bullet from a machine gun will hit a man, 
and hit him again ten times as he is going 
down; but in the case of a gun catching 
men obliquely you always have a target of 
fresh men. Machine gun training must 
play an important part in all new armies, 
and it is only the cool, reliable man with 
a thorough knowledge of his work and 
weapon that can get results. A man must 
know his gun as a keen motorist knows 
his car or a jockey his mount. The old 
idea that you wait for your enemy to show 
up in numbers, open fire, and then expect 
them to keep on coming, is wrong. Your 
work will be over in a matter of minutes 
and seconds and then you will have to 
move. On one occasion a machine gunner 
operating from second stories in village 
fighting changed his position six times, 
only firing five minutes from each place. 
In every case, inside of fifteen minutes 
from the time he had opened fire, the houses 
were shelled. 

A rush of men may get past a gun, but 
not if it is enfilading a barbed wire or 
obstacles, and correctly handled. A gun 
in action enfilading 500 yards of wire is 
worth a man a yard. 

Starch in Santo Domingo 

STARCH is made in Santo Domingo by 
the peasants throughout all the Cibao 

region from the yuca Of' manioc root (Bot. 
Jatropha manihot) by a process of squeez
ing out the juice and then drying it. 
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HOW do you know . . 

its .Dznner Hltle ? I 

How the frying bacon By the fragrance! 
whets 'your hungry 
keen delight to come. 

appetite and promises a 
Just so the pure fra-

grance of a good tobacco promises absolute 
sense on earth is so' smoke satisfaction. No 

dependable as that of pure fragrance-"Y,?ur 
· Nose Knows." 

Such 'a promise 'you will find .in 

17zePerfect Tobacco for Pipe and C4farette 

Made ,of th�. 'most fragrant leaves of the 

· ,t.oba:cc� plant-:-t�e tender, Burley leaves, ripened 
� . . . 

, in the Blue Grass sunshine of Old Ke.ntucky, 
· . . . 

.. ; :.' ." ·�ellow.ed and' c'arefully blended -Tuxedo has a 

. ,'p���'fragrance ·all its own-��Your Nose K�o�s." 
.' . - .. 

Try:thisTest:-Rub a little Tuxedo �::=��� 
.___-..... ' : biiskly ihthe palm of your � 

, hand ·to bring out'its full 
aroma. Then smell it deep 

" �'its delicious, pure fra
:. 'grance will coiwince ·you. 

. Try. this test with any 
'other tobacco and we will 
let Tuxedo stand, or fall 
on your judgment-
"-)lour Nose Knows" 
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ItaUan-bombing-plane which carries three men, three guns,-and 2,750 pounds or explosives, or a total or 4,400 pounds or usernJ load. Note the man 
standing below the nacelle, to gain an idea or the size or the machinej 

Giant Bombing-Planes-Italy's Contribution to 
Aeronautical Progress 

THAT Italy should be in the lead as regards giant 
bombing-planes must· needs be a surprise to the 

laity; but to the world of aviation it is only regarded 
as the logical outcome of a persistent, carefully con
ducted effort along lines bound to bring results. Early 
in the war Italy introduced large bombing
planes of the -Caproni type, and since then 

. Italian aeronautical engineers have quietly 
been developing this class of aircraft. But 
all the while they have not forgotten for a 
moment the cardinal importance of the 
swift scout and fighting types, and even 
in these classes Italy is unexcelled. 
! Typical of Italy's large.bombing-planes 
is the one shown in the accompanying 
illustration-a Caproni triplane eqliipped 
with three 200-horse-power Isotta Fraschini 
-engines, or a total of �horse-power. This 
machine can readily carry three persons 
:and 2,750 pounds of bombs; indeed, the 
total useful load is 4,400 pounds-fuel for 
six hours, a crew of three, three guns, and 
2,750 pounds of bombs. The giant bombing 
plane is said to make close on to 80 miles 
per hour, and is ideal for bombing Austrian 
military establishments and for anti
submarine work. 

entanglement; . than was possible with the erstwhile 
wooden posts. In the accompanying illustration a 
British. "wiring" party is seen 'on its way to the front, 
carrying the new iron post. 

Elsewhere in this issue there appears an article on 
machine gunners, in which the importance' of barbed
wire entanglements is dealt with. at length. 

Paeking'Glassware So That It Will Not Break -
in Transit 

AMERICAN cut glass, especially the cut glass with 
silver trimmings, is winning • an enviable place in the 

Peruvian market, and will not easily be dislodged even 
when normal commercial conditions are restored. On 
account of the practical certainty that the trade will 

have a large growth, it is quite important 
that American exporters of this class of 
goods should give_ attention to the most 
approved method of packing them, in 
order that they may not be at a disadvant
age in meeting competition from abroad. 

Persons who travel on the west coast of 
South America have observed that ship
ments of plate glass are liable to have 
dropped upon them at any time a ton or 
two of lard, cement, hardware, steel rails, 
or other goods, especially in such ports as 
Eten, Pecasmayo, Salaverry, etc., where 
ships are discharged in an open roadway, 
and are exposed to the surf, which is 
running on this coast. Glass must be so 
packed as to withstand such treatment, 
if it is to be successfully exported to Peru 
or Bolivia. 

Major R. Perfetti of the Italian Royal 
Flying Corps, recently stated that Italy 
has developed a machine of 900 horse
power, capable of carrying three tons. 
Also, the Italian aircraft constructors have 
reached a point where an aeroplane of 
1,000 horse-power can be turned out, carry
ing over three tons total load and with a 
cruising radius of 300 to 350 miles. In 
their experiments with' powerful engines 
Italian engine builders have developed 
700 horse-power engines, and at present 
1,000 horse-power engines are being con
templated. Incidentally, Major Perfetti 
calls attention to Italy's aeronautical 
progress in' other lines: . the fastest aero
plane in the world, with a speed of 139 
miles an hour; the fastest seaplane, with 
a speed of 112 miles an hour; and one of 
the best climbers. 

A British "wiring" party on its way to the rront. Note the novel corkscrew iron 
rods which are now used�o! supporthig barbed wire . 

The Belgian manufacturers have demon
strated that glass can be packed to meet 
this condition. The only thing to do is 
carefully to pack the product tightly in a 
light case, such as is successfully em
ployed by our manufacturers in the 
domestic trade. This case must be en
closed for export in an outside case of strong 
lumber, made large enough so that -an 
ample cushion can be provided on all 
sides of the inside case that !lontains the 
glass. This cushion will receive the shock 
.of blows, and distribute the impact. 

Corkscrew Rods Which Hold War's 
Barbed-Wire Entanglements 

THE longer the war goes on the more 
standardized become military meth

ods; indeed, what were merely makeshifts 
at the beginning of the war have long since 
been replaced' by elaborate devices and 
equipments turned out by the tens of 
thousands. One item, for instance, is to 
be found in the posts used for supporting 
barbed wire in forming trench entangle
ments. Formerly the soldiers used rough 
tree -trunks cut down in a nearby wood, 
anderudely shaped • .  At the present time the 
soldiers make use of long iron rods with a 
corkscrew at one end and an eye at the 
other. These are manufactured in large 
numbers, and enable the men at the front 
not -only to'�ct -. barbed-wire"entang!e
ment in a short time, but to erect a-better 

CapnUhted, Internatfonal nJ.m s.rvtc. 

�"C-;Uapsible -;;;;';.a ilearchlight of the. newly-organized First �ment 
or United�St.tes Engineers 
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Instead of having the ends and sides of 
the inside case parallel to the outer one, 

- it is preferable that it should lie diagonally, 
so that two opposite comers may touch 
the outside case, and two other opposite 
comers have an ample cushion. In this 
manner, it is said, glass can be packed 
for export to any point along the coast, 
without the least danger of breakage. 

A Searchlight with a CoUapsible 
Tower 

D. URING the recent review of the newly
organized First Regiment of United 

States Engineers by Secretary Baker, 
from the steps of the State, War and Navy 
Building in Washington, D. C., the search
light shown in the accompanying illustra
tion took part in the parade. . . 

Not unlike the present-day water tower 
. trucks of metropolitan fire departments, 

the searchlight is mounted on a steel tower 
which is normally folded back when the 
truck is in motion. By an arrangement 
of steel cables, pulleys and winches, the 
tower can be readily elevated, so' as to 
raise the searchlight to an appreciable 
height with respect to the surrounding 
country. A railed-off platform is - pro
vided about the searchlight for the use of 
the searchlight operator • 
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